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(54) TRANSPARENT CONDUCTIVE RLM OR SHEET 

(57)Abstract: 

PURPOSE: To provide a transparent conductive film or sheet suppressed in 
the generation of an interference fringe Newton ring and not damaging the 
visibility of a display element when a touch panel is pressed. 
CONSTITUTION: A rough surl^ce 2 having unevenness is provided to either 
one of both surfaces of a transparent substrate 1 and a transparent 
conductive film 3 is provided on the rough surface. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A transparent conductive film or a sheet providing a transparent conducting film on a split face. 

[Claim 2]Height Mean distance during a projection over 0.3 micrometer is not less than 10 micrometers. It is 300 micrometers or 
less, and the maximum height of a split face A transparent conductive film or a sheet providing a transparent conducting film on 
0.5-micrometer or more the split face which is 5 micrometers or less. 
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DETAILED DESCRPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]With respect to the transparent conductive film or sheet used for a resistance film type touch panel etc., 
this invention in detail, When the touch panel especially formed from this film or the sheet is pressed, generating of an 
interference fringe (Newton rings) is controlled and it is related with the transparent conductive film or sheet which does not 
spoil the visibility of the display body installed in the undersurface of a touch panel. 
[0002] 

[Description of the Prior Art]The composition of the resistance film type touch panel known conventionally is shown in drawing 2. 
The top substrate (B) had flexibility, and became a transparent insulating upper board (la) from the transparent conductive sheet 
which comprised a transparent conducting film (3a), and the following substrate (C) is realized from the transparent insulating 
lower board (lb) and the transparent conductive sheet which comprised a transparent conducting film (3b). The placed opposite 
of both the substrates is carried out via an insulating spacer (4), and they constitute the transparent touch switch. By pressing a 
top substrate, the conducting film (3a) which counters, and (3b) contact, and the switch operates. 

[0003]Generally to the top substrate and lower substrate of said resistance film system touch panel, a transparent plastic film or 
sheets, such as polyethylene terephthalate. Or the transparent conductive film or sheet which formed the thin film of metallic 
oxides, such as indium and a stannic acid ghost (ITO), as a transparent conducting film on the glass plate is used. 
[0004]Since a liquid crystal and display bodies, such as electroluminescence, are arranged under the lower substrate, the 
transmissivity of the grade which does not spoil the visibility of a display body is needed for the transparent conductive film or 
sheet used for a top substrate and a lower substrate. 
[0005] 

[Problem(s) to be Solved by the Invention]Since it was smooth in the field of a transparent conducting film, when a conventional 
transparent conductive film or sheet pressed the touch panel constituted from this, it had the problem that an interference fringe 
(Newton rings) occurred between a top substrate and a lower substrate. 

[0006]Then, an object of this invention is to control generating of an interference fringe (Newton rings), and to provide the good 
transparent conductive film or sheet of visibility, when the above-mentioned technical problem is solved and a touch panel is 
pressed. 
[0007] 

[Means for Solving the ProblemjThis invention was made to achieve the above objects, in a transparent conductive film or a 
sheet (A), as shown in drawing 1, it established a split face (2) which has unevenness in a transparent substrate (1), and also it 
provided a transparent conductive layer (3) in the upper part of a split face. 

[0008]Here, a thing which fabricated a translucency substance which lets lights, such as glass and a transparent synthetic resin, 
pass to a film or a sheet shaped as a transparent substrate, and a thing which piled up these translucency substances and was 
fabricated to a film or a sheet shaped are said. A film or sheets, such as an especially transparent synthetic resin, for example, 
polyester, a cellulose type synthetic resin, polycarbonate, and a transparent acrylic resin, are preferred. 
[0009]It is sandblasting, embossing, etc. and formation methods of a split face include a method of carrying out surface 
roughening of the transparent substrate, a method of carrying out coating of the paint which consists of a transparent synthetic 
resin and paints to a transparent substrate, and forming a roughened surface layer, etc. As a synthetic resin which forms a split 
face, good resin of transparency of polyester resin, an acrylic resin, a silicone acrylic resin, a fluoro-resin, etc. is preferred. In 
order not to spoil the translucency of an insulating granular material of inorganic pigments, such as a silicon dioxide, a titanium 
dioxide, and calcium carbonate, synthetic resin impalpable powder, a glass bead, etc. especially a transparent conductive film, or a 
sheet as paints, paints with near said synthetic resin and refi-active index are preferred. If a split face which does not check a 
penetration of light can be formed on a transparent substrate as a formation method of a split face, it will not necessarily limit to 
a described method. 

[0010]In this invention, height unevenness of a split face formed on a transparent substrate It is preferred that mean distance 
during a projection over 0.3 micrometer is 10 micrometers - 300 micrometer, and it is the maximum height of a split face. 0.5 
micrometers or more 5 micrometers or less are preferred. Height Distance during a projection over 0.3 micrometer. If 300 
micrometers is exceeded, when it presses, an interference fringe occurs, and since transmissivity of a transparent conductive 
film or a sheet falls that it is less than 10 micrometers, the visibility of a display body installed in the lower part will worsen. The 
maximum height of a split face If 0.5 micrometers or more 5 micrometers or less are being suitable and less than 0.5 micrometer. 
If an interference fringe occurs and 5 micrometers is exceeded, when it presses, since texture of a transparent conductive film 
or a sheet will become coarse, resolution of a display body installed in the lower part of a transparent conductive film or a sheet 
falls, and visibility worsens. 

[001 1]It is expressed with L/N when the number of a projection exceeding the measurement length L and predetermined height 
is set to N about mean distance during a projection of a split face in a roughness curve (JIS B 0601 ) of a split face acquired with 
a sensing pin roughness gauge etc. About the maximum height of a split face, it is measured according to JISB 0601. A 
transparent conducting film is a thin film of a stable metallic oxide chemically in low resistance and high transmissivity, and is 
formed in the shape of a substrate with general vacuum deposition. Since the thickness is very as thin as several 10 A, a state of 
unevenness of a split face formed in a transparent substrate of this is not checked. 

[001 2] According to a use, a layer aiming at grant of functions, such as abrasion-proof nature, lightfastness, and reflectance 
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control, may be provided on a split face of said transparent conductive film or a sheet or said split face and a transparent 
substrate side of an opposite hand. 

[001 3] A llneblock diagram of a touch panel which used a transparent conductive film or a sheet of this invention is shown in 

drawing 3 . 

[0014] 

[Example] 

(Example 1) As a transparent substrate, the polyethylene terephthalate (PET) film of 1 88micrometer thickness is used. Polyester 
resin (Toyobo and Byran 20SS) Coating of the paint which blended five weight sections of amorphous silica (mean particle 
diameter 2.0 micrometers) to 1 00 weight sections was carried out so that it might become coating amount 5 g/m^, and the split 
face was formed. Height of this spirt face The mean distance during the projection over 0.3 micrometer was 1 20 micrometer the 
result measured by the following method. The maximum height of the split face was 1 micrometer as a result of measuring by the 
following method. It is thickness on this split face. A 200-A transparent conducting film (ITO) was formed with the vacuum 
deposition method, and total light transmrttance obtained 92% (it applies to the A method of JIS K 71 05) of transparent 
conductive film. 

[001 5]This was made into the top substrate of a touch panel, the placed opposite was carried out via the lower substrate and the 
insulating spacer in which the transparent conducting film (ITO) was formed on glass, and when pressed with the finger from the 
top substrate side, the interference fringe (Newton rings) was not seen. The visibility of the display body installed in the lower 
substrate undersurface was also good. 

[0016](Comparative example 1) The transparent conducting film (ITO) was directly formed like Example 1 on this film plane, using 
the polyethylene terephthalate (PET) film of 1 SSmicrometer thickness as a transparent substrate. This was made into the top 
substrate of a touch panel, the placed opposite was carried out via the lower substrate and the insulating spacer in which the 
transparent conducting film (ITO) was formed on glass, and when pressed with the finger fi-om the top substrate side, the 
interference fringe (Newton rings) occurred clearly. 

[001 7](Example 2) As a transparent substrate, the polyethylene terephthalate (PET) film of 1 SSmicrometer thickness is used, 
Polyester resin (Toyobo and Byran 20SS) Coating of the paint which blended three weight sections of calcium carbonate (mean 
particle diameter 3.0 micrometers) to 100 weight sections was carried out so that it might become coating amount 5 g/m^, and 
the split face was formed. The transparent conducting film (ITO) was formed like Example 1 on this split face, and it was 
considered as the top substrate of the touch panel. Height of this split face The mean distance during the projection over 0.3 
micrometer was 50 micrometers. The maximum height of the split face was 4 micrometers. Transparent conducting film (ITO) 
formation was carried out on this split face, and total light transmittance obtained 90% (it applies to the A method of JIS K 7105) 
of transparent conductive film. 

[0018]This was made into the top substrate of a touch panel, the placed opposite was carried out via the lower substrate and the 
insulating spacer in which the transparent conducting film (ITO) was formed on glass, and when pressed with the finger fi-om the 
top substrate side, the interference fringe (Newton rings) was not seen.The visibility of the display body installed in the lower 
substrate undersurface was also good. 

[0019](Example 3) As a transparent substrate, the polyethylene terephthalate (PET) film of 1 SSmicrometer thickness is used. 
Polyester resin (Toyobo and Byran 20SS) Coating of the paint which blended ten weight sections of calcium carbonate (mean 
particle diameter of 10 micrometers) to 100 weight sections was carried out so that it might become coating amount 5 g/m2, and 
the split face was formed. The transparent conducting film (ITO) was formed like Example 1 on this split face, and it was 
considered as the top substrate of the touch panel. Height of this split face The mean distance during the projection over 0.3 
micrometer was 8 micrometers. The maximum height of the split face was 10 micrometers. Transparent conducting film (ITO) 
formation was carried out on this split face, and total light transmittance obtained 60% (it applies to the A method of JIS K 7105) 
of transparent conductive film. 

[0020]The film in which the transparent conducting film (ITO) was formed on this split face is used as the top substrate of a 
touch panel. Although the display body which installed the touch panel which carried out the placed opposite and was made via 
the lower substrate and the insulating spacer in which the transparent conducting film (ITO) was formed on glass in the lower 
substrate undersurface was slightly indistinct and visibility worsened, even if pressed with the finger from the top substrate side, 
the interference fringe (Newton rings) was not seen. 

[0021]The distance during the projection of the split face of an example was computed in quest of the roughness curve 
according to JIS B 0601 with the surface roughness plan (Kosaka Laboratory SE30K). The maximum height of the split face was 
measured according to JIS B 0601 with the surfeoe roughness plan. 

[0022] 

[Effect of the Invention]By having provided the transparent conducting film in the upper part of the split face established on the 
transparent substrate in the transparent conductive film or sheet used for a resistance film type touch panel etc. according to 
this invention, as explained to details above. When a touch panel was pressed, generating of the interference fringe (Newton 
rings) was able to be controlled. It is height about the aforementioned split face. The mean distance during the projection over 
0.3 micrometer is not less than 10 micrometers. At 300 micrometers or less. And the further outstanding transparent conductive 
film or sheet which does not spoil the visibility of the display body installed in the lower substrate undersurface of a touch panel 
was able to be obtained because the maximum height of a split face uses 5 micrometers or less in more than 0.5 mum. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll Thev are a transparent conductive film of this invention, or a sectional view of a sheet 

[Drawing 2] It is a sectional view of the touch panel which uses a conventional transparent conductive film or sheet 

[Drawing 3] It is a sectional view showing one example of the touch panel which uses the transparent conductive film or sheet of 

this invention. 

[Description of Notations] 

1,1a, and lb Transparent substrate 

2 Split face 

3, 3a, and 3b Transparent electrode 
4 Spacer 

A The transparent conductive film or sheet of this invention 
B and C A conventional transparent conductive film or sheet 
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DRAWINGS 



[Drawing 11 
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[Drawing 21 
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